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PURPOSE: To minimize information to be recorded in an 
undo transaction at the time of the occurrence of a crash 
or a failure. 

CONSTITUTION: It is discriminated whether a write 
block includes data which is not committed or not (1010) 
for the purpose of optimizing an undo log with a write- 
ahead log protocol. If it includes this data, an undo buffer 
is written in the undo log and a redo buffer is written in a 
redo log (1020). Thereafter or if it doesn't include this 
data (1010), the block is written in a permanent storage 
device (1030). 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the data processing system which has two or more nodes and the non- volatile storage 
medium divided into the section. Two or more nodes change with transactions to a section, and each 
transaction consists of a series of change made by at least one node into at least one section. In the data 
processing system it will be commissioned each transaction if record of change performed by directions 
of completion of a transaction and a transaction is certainly memorized by the storage medium, 
otherwise it is not commissioned data processing system The memory in which one of the beginnings of 
two or more nodes holds the copy of at least one section, A processing means to connect with memory 
and to change to the copy of at least one section in memory, It has at least one undo buffer including the 
sequential list of change made by the copy of at least one section in memory with a processing means. 
Each undo buffer corresponds to change made by the transaction which changed with first nodes, and it 
is not commissioned the transaction. A redoing buffer including the sequential list of change made by 
the copy of at least one section in memory with the processing means in a corresponding node, A 
storage means to connect with memory and to store the copy of at least one section in a storage medium, 
It connects with an undo buffer and a redoing buffer. Some of undo buffers and redoing buffers are 
selectively stored in a storage medium. Data processing system characterized by having the log 
management tool which secures carrying out the reconstititution of the effectiveness of all change of the 
transaction removed the effectiveness of all change of the transaction it is not commissioned a 
transaction, and it was commissioned the transaction. 

[Claim 2] A log management tool is a node characterized by having a means to store the content of the 
restoration buffer in a storage medium before storing change from the transaction to which a storage 
means corresponds in a node according to claim 1, and it has not commissioned a transaction. 
[Claim 3] It is the node characterized by having a means to certainly store in a storage medium all the 
change to the first transaction by which the log management tool was recorded on the repetitive buffer in 
the first node according to claim 1, and directions of completion of the first transaction, and to make it 
commission the first transaction by it. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Background of the Invention] Generally this invention relates to the activity of the field of recovery 
from the crash in a common disc system, and the log especially in this recovery. Data may be lost when 
all computers crash. There are some a certain systems which have especially high possibility of losing 
data by failure or crash. This is for those systems to transmit the data of a large quantity between a disk 
and processor memory. The reason common to losing data is imperfect transmission at the time of 
sending data to an endurance mold storage system (for example, disk) from a non-bearing mold storage 
system (for example, processor memory). If processing is performed at the time of crash, imperfect 
transmission will often arise. Generally processing includes transmission of a series of storage between 
two storage systems (or modification). In case the address of loss and its recovery of data is carried out, 
an important concept "performs" processing. [ intend ] Processing is performed when it is guaranteed to 
some extent that all the effectiveness is stable in endurance mold storage, a thing required for recovery 
when crash produces a process required for recovery after processing when crash arises before 
processing was performed — things — ** Recovery is a process which corrects a database so that a 
perfect system can be resumed at the event of the known request. The class of recovery needed is based 
on the reason for loss of data, though natural. If the system of a computer crashes, the recovery means 
needs to be recoverable to the condition which is in agreement with what produced endurance mold 
storage, such as a crash system, for example, a disk etc., by processing performed last time. If endurance 
mold storage crashes (it is called medium failure), it is necessary to reproduce on a disk the data stored 
in the recovery. Many means for recovering database system are using the log. It is only the list of action 
of the order of time of day in which it is sho wn what kind of change, as for the log, was made at least at 
the database in the case of the database and in what kind of sequence those change was made again. 
Therefore, a log is changed into the condition of the request which had the database known by the 
computer system, and a database is applicable to modification of redoing (REDO) or undo (UNDO) 
after that. Redoing means rerun and undo means an invalid. However, in the system arrangement many 
computer systems of whose called a node access the set of a common disk, it is hard to manage a log. 
The type of this configuration is called a "cluster" or a common disc system. The system which makes 
data access a node in such a system is called a data shared bus system. A data shared bus system 
transmits data and, thereby, is sent to the computer which the data block itself requires from a disk. The 
functional transmitting system known more widely as a "partition" system reversely transmits the set of 
operation to the computer specified as a "server" of a partition of data. Then, a server returns the side 
which performs operation and requires the result. In a partition system, each part of data can belong in 
the local memory of one or less node like a single node or concentrated system. Moreover, both a 
partition system and concentrated system need only action memorized by the single log. It is important 
that recovery of data can be performed only based on the content of one log here. On the other hand, the 
transmitting system of the distributed data is not centralized, but the same data belong in the local 
memory of many nodes, and can update it from those nodes. Thereby, much node logging actions arise 
for the same data. In order to avoid the problem of action of having many logs for the same data, a data 
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transmitting system requires that record of the log for data should be returned to a single log with the 
charge which records the recovery information of data. However, the independently new source of a 
system is required of such remote logging. Because, it is for writing another message which has record 
of a required log besides I/O in a log. Furthermore, delay can become large by waiting for a receipt from 
a logging computer. It is also decreasing the capacity the response time's not only increasing by this, but 
a user's being able to access simultaneously to the same database and being to it. It is using 
simultaneously the common log written in by turns as an option. However, since this also needs another 
message for adjustment, costs start too much. These troubles are important for the address, because, it 
takes it carries out for taking and is because the data shared bus system is more desirable than a 
partition system. For example, since a data shared bus system can make the period data extended to the 
workstation store and partial processing of data can be performed with the high level by this, the data 
shared bus system is important for a workstation and engineering design application. Furthermore, since 
many nodes access data simultaneously, and a data shared bus system manages some partial data itself 
and can share other data with other host computers and a workstation, it has a fault tolerance and load 
balance nature essentially. Therefore, the object of this invention is making management of a redoing 
log easy by removing undo information from a redoing record. Moreover, other objects of this invention 
are making management of undo information easier by abandoning undo information at the time of 
transaction activation. Furthermore, other objects of this invention are pressing down the information 
which must be made to record on an undo transaction to the minimum, when crash or failure occurs. 
Epitome this invention of II. invention avoids the trouble of the advanced technology by maintaining 
sufficient information from redoing and an undo buffer so that all modification of the transaction which 
is not performed can be removed, and modification from the performed transaction can be reproduced 
and the amount of records of the undo buffer to an undo log can be stopped to the minimum. 
Furthermore, since action is not performed, effectiveness is maintainable by holding the count of action 
in a transaction. In the data processing system which has in a detail two or more nodes and the 
endurance mold storage divided for every section Said two or more nodes change to said section by the 
transaction. Said each transaction by at least one node It has a series of modification made to at least one 
section. Said each transaction It performs, when the display of completion of the record of modification 
made by this transaction and this transaction is certainly memorized by the storage. It does not perform, 
when not memorizing certainly. The first one of said two or more of the nodes It connects with the 
memory and; this memory holding the copy of at least one section. As opposed to at least one copy in 
said memory A processing means to change to the copy of at least one section in the memory; with said 
processing means At least one undo buffer and each; this undo buffer which have a sequential list of 
made modification correspond to modification made to a different transaction by which the first node 
does not perform for this node and each undo buffer. The record buffer which has a sequential list of 
modification made to the copy of at least one section in memory by the processing means in a 
corresponding node; It connects with said memory. The storage means for returning and memorizing the 
copy of at least one section to said storage; The effectiveness of all modification of the transaction 
which is not performed is removable, And in order to ensure that all modification of the performed 
transaction is reproducible It is characterized by consisting of a log management tool connected with the 
undo buffer and redoing buffer which memorize selectively the parts of said undo buffer and a redoing 
buffer to said storage, and;. The accompanying drawing which is a part of this application shows the 
suitable example of this invention, and explains the principle of this invention with this description. 
[Best Mode of Carrying Out the Invention] The suitable example of this invention is explained in full 
detail below. The example is illustrated to an accompanying drawing. 

A. The structure-of-a-system element system 100 is an example of the storage system which can be used 
for carrying out this invention. A system 100 has nodes 1 10, 120, and 130, and these all access the 
common disc system 140. Nodes 110, 120, and 130 have processors 1 13, 123, and 133, respectively, in 
order to perform the below-mentioned storage and recovery roux teens. Nodes 110, 120, and 130 have 
memory 118, 128, and 138 further, respectively, in order to offer at least two functions. One side 
operates as partial memory for a corresponding processor among these functions, and another side is 
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exchanged for said disc system 140, and holds data. The part of the memory used for the data exchange 
is called, a cache. Generally a cache is a non-bearing mold storage system. The common disc system 140 
will also point out the endurance mold storage system considered that the content of storage is 
permanence, even if all the permanent storage all [ parts or ] crash. Although this endurance mold 
system has adopted the magnetic disc system traditionally, a permanent storage system can also use an 
optical disk or a magnetic tape system. Moreover, the permanent storage system used for carrying out 
this invention is not limited only to the architecture (design specification of a computer) shown in 
drawing 1 . For example, this permanent storage system can also use the disk of the shoes combined 
with a different node, respectively, and these nodes may be connected with the network of some types, 
the grasshopper to which other parts of a permanent storage system are called an archive (archive) 
storage system - it is the rise system 150. When the data in a permanent storage system read vocabulary 
called an archive storage system and it becomes impossible, generally it is used to mention the storage 
system used for the information which restores the content of the permanent storage system. For 
example, when the common disc system 140 causes a failure to a medium, in order to restore the system 
140, the tape system 150 can be used. Although the archive storage system is usually using the magnetic 
tape system, the MAG or an optical disc system can also be used. The data of a system 100 are usually 
memorized by block and it is the object which can recover this system. Generally, a block can operate, 
only when it is in the cache of a node with them. Drawing 2 shows an example of the blocks 210, 220, 
and 230 of some disks 200. Generally one block has the pagination of the integer of a permanent storage 
system. For example, in drawing 2 , the block 210 has pages 212, 214, 216, and 218. 
B. Most database system is using the log aiming at recovery as log above-mentioned. A log is usually 
memorized in a permanent storage system. When a node updates a permanent storage system, a node 
memorizes the log record which describes updating in the buffer in the cache of the node. Although the 
log of three types is assumed in a permanent storage system in the suitable example of this invention, 
there is only a buffer of two types in the cache of each node. Said logs are a redoing log (RLOG), an 
undo log (RLOG), and an archive log (ALOG). Moreover, said buffers are a redoing buffer and an undo 
buffer. The example of ULOG is shown in drawing 3 and drawing 4 and the example of ALOG are 
shown for the example of RLOG in drawing 5 . The configuration of a redoing buffer is similar to 
RLOG, and the configuration of an undo buffer is similar to ULOG. The sequence number (LSN) of a 
log is the address or the relative location of a record in a log. Each log shows LSN to the record in the 
log. 

1 . As shown in RLOG (redoing log) drawing 3 , it is the suitable example of the sequential file used in 
order that RLOG300 may record the information about modification, and permit that the information 
repeats the specific operation performed while those modification is shown. If restored to the condition 
that action on which the block was recorded once was performed, it is necessary to make such operation 
repeat during a recovery plan generally. As shown in drawing 3 , RLOG300 has records 310, 302, and 
310, and each record has some attributes. The TYPE attribute 320 identifies the type of a corresponding 
RLOG record. As an example of the type with which RLOG records differ, they are a redoing record, an 
amendment log record, and a record about activation. These records are explained below. The TID 
attribute 325 is the only identifier for the transaction relevant to a current record (current record). This 
attribute is used for the assistance for looking for the record of ULOG corresponding to a current RLOG 
record. The BSI attribute 300 is an identifier before a condition (before state identifier). This identifier is 
explained in full detail below. If it says simply, this BSI shows the value of the identifier of the 
condition for the version of the block before a correction change is made by the corresponding 
transaction. The BID attribute 335 identifies the block in which a correction change was made by 
updating corresponding to a RLOG record. REDO The DATAM attribute 340 describes the property of 
action to correspond, and offers sufficient information for repeating the action, the vocabulary 
"updating" — the inside of this description ~ a wide sense - and it is used for the same semantics as the 
vocabulary "action." If it is strictly called action, not only modification of a record but assignment and 
disconnection of insertion of a record, deletion, and a block are included. The LSN attribute 345 
identifies the current record of RLOG300 uniquely. It is used for the LSN buffer 345 controlling a 
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REDOSU can and a RLOG checkpoint by this example so that it may mention later. LSN345 is 
memorized by neither a RLOG record nor block by this example. That is because it is originally the 
thing of a proper from the location of the record in RLOG. The object of this invention is that other 
nodes make each node manage the recovery as independently as possible. For this reason, separate 
RLOG is related to each node. The relation of the node and RLOG in a suitable example uses the 
approach of using RLOG which is different in each node. As an option, a node can be made to be able to 
share RLOG or much RLOG(s) can also be given to each node, however — the case where RLOG is 
only for [ of one ] nodes - the --**-- it is unnecessary in the synchronization containing the message 
for using RLOG for other RLOG(s) and nodes equally. 

2. In ULOG (undo log) drawing 4 , ULOG400 is the suitable example of the sequential file used for 
recording the information which cancels the operation of a block correctly. It is used for ULOG400 
restoring a block to a condition when a transaction starts. Unlike RLOG, ULOG and an action buffer 
relate to a different transaction, respectively. Therefore, ULOG(s) and those corresponding buffers will 
disappear, if a transaction is performed, and if a new transaction begins, new ULOG will appear. Other 
possibility exists. ULOG400 has records 410, 402, and 410, and each record has the two fields. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The schematic diagram showing the computer system for an example [ this invention ], 

[Drawing 2] Some schematic diagrams of the disk in which a block and a page are shown, 

[Drawing 3] The schematic diagram of REDOROGU, 

[Drawin g 4] The schematic diagram of an undo log, 

[Drawing 5] The schematic diagram of an archive log, 

[Drawing 6] The flow chart for REDOOPERESHON activation, 

[Drawing 7] The flow chart for performing recovery from crash, 

[Drawing 8] The flow chart for combining an archive log, 

[Drawing 9] The schematic diagram of a dirty block table, 

[Drawing 10] The flow chart for performing a light-ahead protocol that the maximum utilization of the 

activity of an undo log should be carried out, 

[Drawing 11] The schematic diagram of an amendment log record, 

[Drawing 12] The table of an active transaction, 

[Drawing 13] The flow chart for transaction initiation operation, 

[Drawing 14] The flow chart of the renewal operation of a block, 

[Drawing 15] The flow chart of block write-in operation, 

[Drawing 16] The flow chart for the abandonment operation of a transaction, 

[Drawing 17] The flow chart for the preparation operation of a transaction, 

[Drawing 18] The flow chart for the modification operation of a transaction. 
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- F fc«fcoT4>&< t fe 1 ^©-kir^a >fc»snfc— 

fcfeur, 318©/- F©5 5©g«l© 1 ^tt, 

>®3 tf-fcfc£*agfc©JH#cyx F£#tf4>&< t 
?7? liSfcJ© / - F tc«k -o T££ -3 fcgffiSftTfcn 

/- Frtwflys^an iowt urt©^>a< 

t t> 1 -otti? *sa ><au fcf-l::fc3n&&fb©JB*y 
* F U F •>-/ ty 7 y t . 

7>F«>-/Xy7rR^y Ftf-Ay 7r fcj&KStt 
T. T>Fc-/t5>7r2fet;U F*— ;1?77«H 

S'a >©^T©£fc©&£S|$*Uj&>r>SflE3*i& F 
9 >tf # v'a >©-r^T©S!fii©»ftS^J*T-5©?& . 

[»*«2] MMIlB««>/-Pfc*UT. 

3 >*>6©*ft*IMftr-5lillfcei8flERl^©a7C/Xy7 
:r ©rt*S*«rrs#B:*^rs zl t «4MR&r« / - 

[«*a3j »*aie«©s«i©/-Ffc*t>T, 

n £fff8f*a«Eft/ty 7 r fcE»3n&®SJ© F 9 > 
a >©^7©»wt£ffi18#ftte*&K:f&ii«U «UE 

•koTSfii© F5>if£->a >*®tta-a-«^a€^rr 

* «** ? 9 y ^3L*» 6 ©®«©#», #fc*>^«|5iafc 
*5fr<&n^©fly8fcirr*. «T©a>tra.-^tt^7 

+ fcBftBt&Wiir 9 v fc J: 0 Bjfgtt 



< 2 > $#BS¥6-8 3 68 2 

x ^rc* 7cnr y im * y ra-c^fi©^-* ^esi-r -5 
ASiEit^^^A (w*«x*D-fcyiM : e<;) 

83fiv'X5rZ,M©-ig©82fS (&Wi£jg) ©4S3i£-& 
5*-*©il9fcRff*©0«&7FP;vr5i8& 

20 «iatt-e©»T©^*imAffliatt««iTft^LT^a 
c t * * s esffina nr v> -s «r csgff s n •& © t? * 

a fc#gfc:E8»ja«£fc f 5 y Ufc#&©[el 

ttc*s&fe©t^tft:«„ ma^tt, aisn&fjfs© 

S'TS/!:»©^<©^Sttoi'&«fflbT^.5. P^tt 

^^H^ffteti&o^, ^fc-enew^iettaf©,*;^ 

*IB^-Cfrton&©*»S^-r«F?[!J)HoT^^3 >© u x 

■r-^^-x &n&»fa©«fiifc'r* t>©tf* o . 

*©«5r-^^-XttU F«r— (REDO) ^EHttT> 
Fo- (UNDO) ©XJgfcfiyS-P^-S. UF->-ttS 
«ff*. T>F9-tt«ia*fi9|c-r*. U*>U 7-F 

t*an*»#< ro3>tro.-^>x^Aa*#ffl7Vx 
^©^syf-fex-rs^^AiagK^nTttD^tt 
§auK:<«r>. ^©^o^-f^tt r^ 7 x^-j #n 

A»tfeHT/-Ffc5 f ->S7f-fe^S-a-*>'X7 i AS 

«x-^©k»© r-tf-n-j tuxJB«sti&n>t; 

-/t-tt^p-^a >€HfTbT-e©KS*$i|3jtr5 
«IfcS2|-r-5. K^^f i A , t?ttm-/-F^HHJS+ 
'^tAO J: 5 fcf»-^©#IBtt 1 / - FKT© a-A 
;M^E'J©«|«CJRr*Ct«t^#S. E»->X? 

» ®«Hit?©n^©i*?at^icfi^*ffa*5ct"c» 
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3 

©W)@SJS^<5«:«)K, ^-^SlfiS'XtrAtt. y-* 

oia&ftSR&E©-^^©*.^-© d tf^-fn 
fc»©ny®B8*jgjg-r£c:££3S#-ra. u*u 
£©<* 5u.mmu*>tf\z\m* te8?&fc->x5\i»swt 

m©* yfe-^Sig^sfrsfc»«ffi*t*^Da^-5. 

£n5©ffilSj£tt7FPXfc£r>Tfig*T?*-5. (tJSS:^ 
6*5*5 fCLT5 i -^*ffl->X7 i A©e5)S«B^X i 

^.MiS'-^x^-S'a ^fcMSSn&JWWT^Sff 
ft©/— Hj^x— ^SHWUcT^irX U fr»< zifr<!>m 

sfx— ^a^swau i&ffl©^— ^5feffl©ijtxh3 
fc, **ftfcWiSH$ft&tfa-}vx9>xtt£#UT^ a 

*. «5T, #SS9I©B«tty }*•>— lo— F*>57> 

^Stf^CtTft*. *fc*S!W©ffi©eWtth9> 
J'a'^filfcTV H C fcC J; 

t> T> H 9H»«©ea*«fc DWSfcT* n fcjbs. 
Kfc#389I©«©Bl59tt> ^7y^a.*V»|*»»*t^ 
l,1t&K.y> H fir- h 7 Z^f 9 >KEfid-a-«t < T 

I I. »W©fi«5 

#3fcW«*frUTV»&V>h5>if?^s>©ffiT©gM 47 
HfrSttiEN^^If^S'a^S©^* 
*&7>Ffir-D^©7>Kc»- n^7y 
©Ee*£g*fBfc^*£iatT£$<fc3l;:y F*- 
> F C — At s» 7 r 5 &1&WfZ> c £ 

fcio. ftfftt*ff©fflSjft£®»f*t>©-C*.5. H 
fc» 7^^a>ttff*>n^V>&J&, K5>lfi'5'a>fc 
* * 7 * a >©* h £##T* £ t fc«fc OSMs 

a > crt fc#«sn&#^Ett«fr*;frr* 



< 3 > #M¥6-8368 2 

>1f ^ ->a >lC«fc D WiBlr^^a >fc^LTSJg*ff 
K 85(IBfth5>-!f^^a>tt^<tt > i^©/_jj 
lc«t D > 4>fc < t *> 1 t?©-fe? -> a >KJt#UTff » 5 - 
«©£H£WU «H3#h5>1f^^a>tt, 
If £ ^ 3 >\z «fc 0 ff JbtlS^JE© U=i - h 5 > 

If 4^ a >©5S7©^j^tt«Wc«»:E1t3ft£ 

"f» I9E«R©./-F©g|a©l:3«\ 4>fc<<>:>&i:3 
©•fe^S'a^rantf-S^-r^^^Ut ; K^tUfc 

# a^anT, *©^ ; eyrt©4>at<a:'e>io©-t^->3 

>©a tf-fc#UT&S*frfc58fcg#©£ ; ME** 

«fc 0 f?*jtifc«s©«^ y x f- £3rt54>& <t%\r> 
©7>Hcr-/ty7ri ;K#7>Hc-/t.y7r»ig 
«J©y-HlcJ;0Ky-HX^T>Ht>-Ay7r© 
«:»©*fT$nTVi»V>S»* h 5r>1f £ 5^3 U 

fc <k t) ^^B y rt©4>& < t 1 -D©-fe^ a >©n if— 

ic*f UTfTfon&gsE©ji&y x h **rr* pn- ha 

^^a >©3 fcf-StJrEEUBKfffcMLTBfi-rs*:* 
fc, ttey^Hc— rtyyrR&V H»>— /ty^y©® 
Hffitt*»ra©JfS*|£S6«S^U, 

ffje-r*. -e©^w*ts#HiifteH^r*. 
•>XTAo-PiTibs. J'XrAiootty-pi i 

0, 12 0Rt*13 0£WU Jin6ttttT*«^X 

ORtf 1 3 0««iE©EttRCflHlgyi^-^->€||ff 
T^fcftfc-tn-en^D-bylH 1 3. 12 3ROtl3 

3£*rrs. /-hi io, 12 oxofi 3 <m>j>fc< 
tt>2r>0«Riisfiftf.5&»fc-t-n-en^ty 1 1 

8. 1 2 8Rtf 1 3 8*Ste^TbT^S. cns©«i8 

© 5 ^ttSHsr* ^n-fe ^<Ditnb<omm * t y t 

bTffqftU ffi^ttMEx^ ^XxA 14 0 £3?& 

anTx-^sft^fit)©?**. x-^saftfcttffl 
sn*^*y©»^tt+^yj'a.tff«n*. ^^^^ 
3. tt-jete^^Afflistt^x^AT* «. x 9 

->XxA 14 0 fefct A*«691Ett->X5rA©-a5*H 
AStXS^^fflEig^x-jF-ASli^-. CO»M^f 
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is^sn-stxoTtta^. £©**iwE«t->x 

tt->X7 t A©#l©«P#tt:r-:*H:/ (archive) 

Att*flf^^fi'XfA 1 4 0*»«K«:t:^seilU 
£P#, *-©->XerA 1 4 0 SgTCTS&fefc^-^X 

$UftV»tt*¥SC5*-f X>? ^XfASiitS £ ii 
n, **«&->XxA©@«»IiBfeB«-C<&«. -Hfi»r 

~fuv2 Hfh6«5»5 y — F©** y ^jLtoiz&Zft 

©*ff»T?SrS. 0 2 «5V X £ 2 0 0 O-SO^P y 
if 2 10, 2 2 0X1*2 3 0©— *J&^Ufcfc©T* 

*. -HKfci^©ypy*B^8S«Ee->X7%k©fi8 

©"WftSWLTVJS. Mjtfef. H2fc*HT^Py 
^2 1 1 2, 2 14, 2 16X0(2 .18$ 

B. Utf 

ri,flcEfi«n«. y-H^^sewsis^x^Aejg 
«f"r*«f, y—Htt-t©/-H©^Y!/^a.ft©/ty7 

TtoOWSi&BS&r&u'flsn— FfcEfiT*. #3893 
©»aa:*««7ri*Wg»Elft->XxAK*HT3 ^»© 
^^©Da'fcJBfcUCHSjO*, S/-F©*-Vy->a. 
tcf*2'3©*-f :/©/ty7:rL}fcfcv>. t9IBD^ttt>J 
F«r-P^ (RLOG) , 7>F*-Oif (RLOG) 
m*T-l3<1'7Uif (A LOG) 7?**. ffiEM 

»*. RLOG©jW£B3fc. ULOG©*9£04, * 
ftLALOG©0J*BI5fc^-r. U F$— rty7y©#M6 
ttRLOGC«<KLT*D. T^Fc-Zty^r©*** 
ttULOGlCjg<&[UTV>*. ny©IB^## (LSN) 
ttP F©7 F PX£«r»ttffi*#e&tt»-C* 

*. *aif|4^©a^rt©ka-F»cLSN^r. 
1. RLOG (U Ffr-P40 
H3fc«$n*«fc5fcRLOG300 tt&HICgff Sfi? 

«*E» , r*&j&{cffifflan.5jH*7r-f/i'©j8 : a)a;si so 



6 



10 



20 



30 



40 



Py?#tE»*ttfc7*~>3 >©^ffS*XS:tt«*t?S 

fc^Sn*J;5fc, RLOG3 0 0I41/3-K3 10, 
3 0 2Rtf 3 1 OS^TU #^3-Ff4»0^©JgttS 
WT*. TYPEUtt3 2 0f4»lSfSRLOG^3- 
F©^-f T'SHfeMT*. RLOGU3-F©S&*^-f 
7ototLTW) F F, *IED^^3-FS 

t**frJcgi*r-5^3-F*c*<5. cnsoua-Ffco 

V»TKTIcawr*. T I DJRtt3 2 5tt*P>hk3 
-F (£«EWj-F) teWaf«h7>!f^5/a>©fc 

=>- Flc:*#jfc"$-5ULOG©Uo- F*fi?-rfc»©»l4 

iz&mtsnz. b s i jsft3 o o\mmm®m% (t e 

fore state identifier) Tf$ 
S. £©»9l££«Tfc#j£-r5. c© 
B S I ti*J£f5 h 5 >tf tr ^ 3 9#HE£K3*l 
S8(r©yn yWn— Vb >©fc«&©«tJI©gSSiJ ! S©fi| 
S^-f. B I DSS3 3 5llRLOGPa-Hfc^j6t 

•5M»rtcj;t)#EiEaos$n&^Dy^s8iiai-r5. re 

DO DATAMJgft3 4 0IS»)6rr-57^^3>©it 
SSEJBU -fc©7^-> 3 >S»D^fcJ&©5fe^^« 

issnft-rs. rj|«fj tv»5ffl©s*wiffl#©«f -pit 

gfc, fit? r7ir-> 3 >j i^dJIStigUjitBlcCfirffi 
StlS. 7*5^3 >il*Kl&fcW*.tf. Un-F©&Jg 
3Wrrtt&<, Un-F©lfAXtfB!||S*, *&7*py* 
©S9DS0 XtfUftfc L S NJBffi 3 4 5 ttflS— 
RLOG3 0 0©A^>FWa— FSJRgiJ-r*. 
*±5»C, LSN/ry7r3 4 5tt*SI]jS«!-CttP-FX 
^^V >RXfK LOG^xy^Jp-f^h S«J»-r* ©Cffi 
«3n«. LSN3 4 5JJ**jgWCttRLOGI^3- 

F&v>w:/ny?©^mfcfeEtt£nftK ^-tlttR 
L O F©ttff* 6**H*©t>©^ 6 T 

**. *&g8©B»«&/-Ffc«©y-FiW:i5rtBfc 

9i<B©RLOG*#y-Ffc|88S-a-5. 
^««Ifc* 7-FtRLOG i©Watt#y - F fc 

sasRLOG^«gffl-r*^rjs«flinT^<&. »j©*tt 

tUTv /-FtRLOGS*ffl3***v AV^Oft/ 
-Ffc^»©RLOG*#jt-5J:it)-Ct*. 
RLOG*tl-3©/_F^T»*«^»Ctt, *-©£R 

l o g *s*»©R l o g^»/ - f \zm%\zvim-rzitit> 

2, ULQG CT^Fo-PjQ 

H4»C*ViT, ULOG4 0 0B, ^□^j'C^I/- 

-> 3 >zm v< m D«-rfir«sE»f*©fc«efflsn<5 
mky T'()HD»mtt$mwc»&. ulog 4 o o n 
y p y i; € h 5>if^ -> 3 >*i$&s -3 &^©<^itea7c 
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7 

*«*©teffifflStl&. RLOGtttft&D. ULOG 

axcnm. AE^T, uLOGRtx-e-neo^jtrr 

Sr&fc h 7 >tf £ -> g >j)«HJ&t-S ifrfcfcUL O G*t 
tilSTS. «5©«IIBttfc?W-5. ULOG4 0 OttW 
3-K4 10, 4 0 2Rtf4 lOS^TU 6^3-KI4 
a^O^W-JJ'HSWrS. B ID7^-JH«4 2 0tt 
■€■© - F teE® Stiifc h 7 >*f Z ->a >lr J: OglE 
1&i*Wty'ny9*m\-*%. UNDO — DATA 7 
^-;PH4 3 OHJSlBf(OttB€83^U HSrSft&fc© 

;H*4 4 o«£$:r#~>3 >*t»}g3nfcWfOfcj&ci^ 
c r * ^ a > e ear * r l o g 3 - h &$mt * . 

C ©JKtt«6U L O G *gij* fcOSHf -5t8ffi&g«-r 5 

3. ALOG (7-??qy) 
H5fc*ViTALOG5 0 OttH 1 (O^r-f Xi^X 

^Hn^©g»aEffi$*s©fcffifli3na)isj*c7r-r i 

fr<0&fttZ¥Wceh%. RLOG/ty 7r BALOG5 
0 0*»»r-5<t«®-C3bO» fct, ALOG500IJ 
RLOG3 0 0£p5i;Sfii&:rr5. ALOGtt&SU 

< »*»«rr* r l oGowim»fr s sa^an*. 

U fUyir ©5fcKWB165'X5 l A/t-S? 3 >jJ»A^F 
«T£fcfcofc«^\ T-^^eiS->XxA©yDy^ 

CORLOGW^SfflS^^n-HttS^fjJil-c^s. # 
RLOG3 0 0^«tALOG5 06ttI/a-H5 0 
1, 5 0 2fttf5 0 3£:gT5. TYPE 5 2 0, TI 
D5 2 5. BSI 630. B I D 5 3 5RtfREDO- 
DATA5 4 0©Stt«^i;*|ii©RLOG3 0 0C« 
tf*JHtttR«fc««BTS. LSN545HRLOG3 
0 0©^«»©LSN3 4 5irai;<ALOG©V3-H 

a y if ©ttffiflt a ffvn—Y fcltfc «*n&KSrlc»«n? 

ft*«^fc©*yny^fcta**n*. feT. H«© 

fcB83-a-*©tt*tb<, 5Sffl*n?tt&K a^t, y 
*. *^»«-cfiefflan*-€-©es»i*tt«jiasij*, bp «? 
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5. Sir**. S I tt^D!y^©fcJ&©Pt— ©fi£ 
WTS. -t©«|4yny^©^^-i/ 3 >o^Kl[, 
&<r>tt«£© <fc5 fc^©WM«C*Jt*^D 5/ *©ttffi 
SSSJSiJf*. S ni^^«S8<t0t>tt5*»JC^S^fc 

ffi©ftffl£UT£ffite«bST#S. Sieyay^rt© 
KHttJB»B!l£. BPS, DS I in? «n-54#Jt©ffl*ffi 
tt-TSJltJcfcO TKBj sn*. JKODSIB-tWJ 
^£*i*:/ay*©ttBiWr. ttffi©S*ttHr«©W 

£irX^£<i&fc^©:fDW©DS I $7ikTZt\Z& 

3>£frfc3rifcJ;!), «&©<}: 5 fcS3r£ns. A 
LOG*fflH&«|#:©|aia©fc*©JB<HU&^rffiS^tc 

tlU. ?D ? i?©D S I - PH©?D y ? 

KV>r?aaUfc#£«&-f£©l;;«ffl3*l-5. 2fe«f»£n 

v 9<DTi; isa >B#»-t©;/0 y tr<DT9 5^3 >A 

^3>A*J^>DS[Sntitf, ^ay?l:»fflsn«*o 

K»^X^A©«fc SfcJil— ©D ^v-X^Attji^n y 
^©«^*i8»J-r5©fcDS I ibTLSN&ffifflUT 
t>*. ^/n y if ©fcj£©D Sit UTtSffiT-5 L S Nti 

@©k=l-HSS{ffl-r*. ^SS'X^rATtt, P^l^ 

3- h© l s Nttiaesnfcr ^ S'a >©»©^d ? 9 
ttffisKjwr* wjjBfiaagiji&j , rosAs 1 tux« 

tffiffl^ntB s 1 (ttfBwasij*) t^iRWT?**. 

DS I&mmVTXV>**]s-i ^3>fc«A*^:», D 
^^3-H*tfi*U&«©^Dy^©fe«><0AS I fctft 
STS*<6ai»t*5. EttWffiTft-SK'bHlDSf AS 
I*nifWa-HfcfB1SS#&<Tt>fiV»<t3fc, •£© 
AS I SB S I^©D^^3-H*>6g|#T§*©*tftr 

P—'>3>l^fc«A**)©Tft<Tf*ft5jS:H. ffSU 

<«, s i ttrntrnzmmis, •eD*6»**fi»©iB^ 

©tt&tl&JB^T:**. C©tt«T?tt, ASItttffcB 
S I «fcD Htfan&^DyirS^ffl^x 
47->Xt-A 1 4 0^©*K»E1t^XT i AfcBtt-r<&« 
^, 5-rh-7Mh'P^ (WAL) ^Dha^tjgffi 
#n*. WAL7 r Dh3;U4l^HRV7>H?>-/t-5? 
a ^S^ay^WjjtW^^x^^X^Al 4 0|*J© 
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9 

ft, &wwmiz&mteimifi7-*<Djmm3i;-& 

-H©RLOGCffilS3nT*6-r, *fc82©/-H 

-?-©^ny^cDDs imam. -e-©t&2©h 

>©fcjf)©EtS*n&7'^^3>*t^2©y-H©fc«> 
©RLOGfcSI&n-S. 2®S©®KttffJC!) 

is a >©&«>© n^P-3-H©#^rii^ 6 tt. :*U^ 

©ny^a-Fj^g&£tt*©£«lEl,fct>&«>TNfc 

^ift^h5>-!f3'^3>©fc!&©D : yp3— F#*RLO 1 
Gfc##ji*nTV^V»<&#, ^Oy^©fc«>©AS I 
-BS I»?lC*i'yp'*t^U-5. WAtfx^^^Olfc 

WZfcifcig&, ffiiOALOGV- 5?JWtt6*lTV>S 

s i ©*¥!y^©ft^«^*s*r«fcs&®a»4*iw 
>©»*snfc^«#©fc#fc#sfc&#*e& 

*tltt^Dy^©Mfffc||LTfe^«:*#fT?» 
<5. 7ay9tfil~D<OJ — H©^ 1 * y^^^gdCfe© 

h^D^^*tr, *U5?^/>-H©RLOGrt©l8T 

©W3-H*#satrti*!fi^-r*. 

tfmttsn, «©sifrsicffi«'r*fcj&te««g!ii3jg 

£©7*^aM*##T«fcVM*lfr0llB>J 
DS I raBteftCUTtttt&feto. d 
S I Sifnizmstrst, ^<-p*»©n^i^a- H#ta 

oTI9lar©8!|r)igDtettffl*n&DS I ©8#tt*?fcfc 
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ttfoyiroAs i-c**omui. Kenans 
i ©as*S^r*©fc«*ft i o©^rj*H, d s r * 

I©lSiII*t«{<. cnttT«Sff^l^-5/3>03«fc5 

n^uyi/^m-r^mz, mit\zmr>&*>ntc7uy 
rijDgD«r©K*a*.fc«fc»)^^^ 

^fc^St,©?**. KWSIDS^nT^**^fc^ 
ay?©&«i:SiJ!©DS I tt^lc-fcrnteKjtan*. 
*kTfflDfi0#|$<*ftfc:/n»/ : !7©DS I «H-*t|3« 

ns, c©x:/i— £s?©it#i#fc, ssDao^a 
nfc#^ny^©fcee>©iD»!s i^gHftr-sttict 

*>> f OfflSJS I S^n?irfi(:etttSi»f^<a; 
D. «oTaDlSDt}©K*WtD^;i^Y-*»ftS 

^3>©&»©bs ntKitr© r«?«u r/a^©^ 
s i icfc*. c©«ia^jE«tfwas-a-«fca, 

«©/-Hicj:0«;iS:snfc^Dy^s®ji3fi o 
JB s i c t fc«fc o, y y -x^-x«gH©^ 

a©Sffc*tl*«t 0 &^«#£&#©#®#£: c t 

KfcK 7U— ^ny^©»:«>©s Iffffi^igferrntf 

5 / ^7 i A©3a*)S«^nSfiTU)a:Vi2'3©Sfi&*»» 
«..JBl09fttt. »^©7U-X^-X« r^fcg} 
OgSnTtt^ft^j (never before a 
1 located) tlr>3^^L,x*D, fl^TSE 
fc-ea©ai«!S I S^rUT^*. »2©igAtt, t*-^ 
^-Xttffi»j«S-r*t)©'C»-5©'C, fiUKM&83*tfc 
7U-X^-AttJ&^©7 f -^Ttt^S^. «IfflS Itt 

w«gjossn»:^a v #<Dtttbtdmzmm\zmutzti 

Sfeft, S I ©JtfftH/fcElttfif&hdK 8H©^tb 

fcfe©tK8(J-r*Ci*tr**. mWMQtStlft7a 
y{r<DS I tt^nSdttJDfiSn^l^^ttfflEIS^^ 
A*»6S!».W:6n5. 1/*>U ±i£©a4fc<fc»)^;k 
^^-©SKttC^t)©©, Cti»cJ:0«I0g»)»©K 
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e. mi 

1. ynyjy/'i-ya^ 



bT^a-T*ilt*tTS«. cnti£«><&tr\Kto*v> l>T"7>-n^fcfcO> •£•©&# W^@«tt»«snfc 

m6&\Z'(>/Mr h£;Tf5. IelS©it»t, 3«S© y^oftftokn- H£&UT^*fcV>t^5£*|n«tt 
7n ^Dy^^fran&^T©J£«f*^ fcK, C©ftSttl^fc*tt©/-p©P3-H*t*«S 

t*. u#u ^at?§ra^5>x^©«nnc»ja-rst *s*tsat. «»©i§ifis»T-rsfe»(ctt, yny* 

it*«IET€fAK 2inttilflS-C*r)*nfcU^fffc »©n^©U **>-T9^a>>S:mmVts.\mms.e>tL 

fcfc--3©/-H©n^*t, *«^DyjrmK .a? w#%jo*ia:v>. a^t. ^©isa-rfa^TWDiffc 

a>« rr7>-n^j (one-log) tt£ *©IIIt^lf#?-*£5i«MH-*&S#ft&tl,T* 

**e€rTt,*<T-bi^©y-H*tisr8t»cffifflsnntf s. u*>u sihfo^ cnKHfr-css. 

c*ittigfi©iBfc, mmtmmte.'OKitQ, *fc tt-ta©RLOGaocsi&ttfliLfc'jH*-^w- 

^ffct-efli^^uiBttsia^-rso-casbvv i ->3 >©&*oa#n}iicD7 D -f h 6 o o *s 

•3£tt©/>-H©D^ *J£Mfc3nTV>fcV>ESf£ f. £©7n-^*-|*6 0 OT^$n«WH^P- 

rr*Ci#-C£3«^, 7ny*©A-$?3>«N- ">3>ll*-©^Dy^K2fflStls*-©RLOGP 

7a y ^^icy >- d ^ t se^i-f* r i a> s?a>»ps crae 1 o) ^ss^r^sn*. -e©i? 

?Dy4r*:r-*'f7Btt3'X?Aic — f (leeo o) wfcS3«anfcB s i tsutn 



3'X?AO»?y3'*l»IC*fM:IS*Mttfc. VXr>jB» &#«CKftr« CCS 6 3 0) . HJfBDS I jPfflBB 

i/*u #»9i©#afc$aijgerai, ixo^Dy? jBan&v>. bs ircxas nt®ai^te«»fan*& 

Ctltt^T**. MfrtilE^^vXT- »r«te©n^©^i:St4$-a-Tff52:i:«^$«. 7 

A©^»+fc. #«3nfcl^l$«Wc < fc0g8Jfc»£L Dy^D S I RtfD^a- FB S I WCfrfcfcxCTtt 

Tfrfcttfcfc*. ±j£©«k5*WfittlirflgTtt*«*t, fcS&^*-©Jfc«ra*H4©ifc&-C*.5. 06JCIIL- 

St<\y PtX*-*^. £T©7-X*tt, 3-*>S©@fi[fcffiffl-r*2:tdtT#S. ?9y3/a.*6 

a.*>6^©fc©'s^»-r««l»C*«!ffliB«E^7 l ^iC« ©0«©^(B®H7 ©7D-^- h 7 0 0 fcSWy J& 

«atr*5Tir-^-j yn^^fcgjfi-rsctKj; -©y-H*tffii©/-Htt4ltt5ibTJ:©^9y^l^ 

0, ^WC*UT7>-Wjffcfc*cfaW|Wsti 6©@S«iaS^T?S*. fi«I©X8fi««r©?x<> 



2. mas 
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•S^-f^h^r. -€■©«, H6te*Sn<5U Ho-* 
^>-/3 >«*©n^3~H»c:«tt£2nfc7*2'a 
>&-€-OQ4n^n-H ft fc:/n y * tfiffif -5 
#£3*>*4Wr5 (167 2 0) . UHu-^l/- 

fcfct, #C©P:i-F?5«RLOG*>5l¥tfR3ft OM7 
4 0) » H6CS3n4U H<»-t^l/— >3>iW0 

m-zns ens 7 2 o) . n^^-Hjcsau&s i 
ffio^o y * fcaffir^^^s*"©^ Mi, j:oas 
^5^©t-^ l*>l, ctitto-Dy©® 

*7>-D^fc*ft*t^Dy^rt©DS I J: 0 
AS I**f-5^n-H&i#t>T^**>eT*-5. Ud> 
U **M©*fSana«tftt, #a^Pa-Httffiffit 
sn&7^-> 3 >&*frf -&f&£IE«IK:H-©:/n y £ 
«S8&^-C^«. ±m<0£5\Z, ZLtW "be f o t 
e state identifier" CVim®&& 
©W) , H>£, BSIT35S. 
3. ISttllg©;fcfe©#gc©pyi/-=f 
««:©ia«[tt ©Eft t Cffc»&£ < =£ LT 

»5. ALOGl^3-H)(«3affl*ns^ny^ 

^ftS-tftS^-A^ffifi^X^A^S^n 
* y ^aWS^ft-rsftJCT-^XEte^XxAfctfa 

&»©N-n^figa«j8ttsfc*ic^D y^£s#j&<i, 

T?EttT*tVi5tt*tt»«c©llIfttett«efflT#S:K 

«Mfc©@ft miA log sfi^-eratftntiH 
jrcas. ALOGta-gij^n*^-. BftttSfflirii 

fco^n-FO&J&W-JgWlftjR&^i-r*. AL 
OGttt^a-it, BS I ©ffifflCBLT^SJftjpW 
»<5. 08tt£R©ALOG©V— $?*— *^rf*N- 
D^8#©@ft0fc*©4ffig8OO£*L,TVv5. 
«tt^:T©D^l/3- F©«f©ffr<£©jRfH;:a^*rC 

*rr*-en-en©^ny^KjifflT#*. 7f ^a>© 

^3-F£#f S^ftOALOGj&t**. ffiS8 0 0© 

©ALOG*ia^»T, ^-©/^^©r-A'f^iaie 



< 8 > #PS¥6-8 3682 

ftmrfvGGtstu *fc*»w©»jgftsi*6W*t*iHfc 

I*ffifflUTU-5©HC©fcJ&T**. lif 
ft© B L O G*» 6 Bite LT t>g*J© a # - H l*7£ 
•fcXSft* (188 1 0) . -t©&, :/Dy5r IDStf 

b s i H^eaaans cres 20). 

10 ns (IS8 3 0) . asasnfcyny^^o 

ffl*ft*£, *©D S I »ffcMi*ft, ALOGW- 

h©bs i tjt&sn* era 8 4o>. rr-c. al 

OGOW- HOBS Ifltr/Dy^CDDS I J; 0 >fr 3 if 

*u fco-oFttjgjRanfcu. alogi/3- 

H©BS I«!7D^C!)DS I i^bW+lH, E«3ft 
fc7^^a>tt^Dy^lCjgfflSnT-?>r)tS*n5 (I 
S8 5 0) . Cftfcfc, S I*^tV»t^5CtttEfgES 

Dscttigm-r* <xe8 6o) . cmttEtearn&T 

LOGU3— Hobs ijjs^nsr^oDS I «fcf)^;€?n 
oy^3-Hfcjl*i6rr*7f ^3>*Mffl-T*© 

fcttarfflai^rHa<. d tte® a log icffisns 

tlfc7ir->3>*affi'r«©fcai|Ift:»tr»S. «r> 
T, C©ALOG©iSJ*a*«flcjkLJS:«-nH^:6r, 
5117 ffi©ALOG©R*ji*«tre*&Sn* (IS8 7 0) . 
ffi©ALOG*»itfc«:il:LTHfc«^K:tt (188 8 
0) . 3>hD-;Hg8 2 0fc#b-t©D^j&JflufcL 
fc^rt*W>hT*-3fcn^p-n-H©^ny^ i DX 

«#te tt, 3 > h D-;wi-ttuJ«ft *>«M0© a L o 
GTftofctLTfflS!S«fJ<&. ftji. Ctl6©xe, 
SP'fittOALO G*t|{f feoT^lh VT»Ufr-y 

a l o g p-n - h ©n-f n*> ss-r*>«^©*rof*>ff 
ccg8 9 0) . jsr©T?»n»i*©^3-Hi45t 
» offlsnjt eras i o) . safcir>©-cfcn«xjB8 

0 0*»7-T*. ALOGS<fcih-r*«^ iJU>h7 
tt"j{fi.t) Jfefff y jr © F£=rr-&&©!5l> 
a<tfclO©ALOG)>tft<Ttt^:6^»r». #«n^ 

^n-H**rr*(tuhL&ALOGtamic, ^-©g«j© 
(SPSALOG) fc*Jt-s7-i'5 i A«fcofc«rifce'r* 

A*XhU-Ai^.«an*. fflfflttft©ALOG*ffl 
V>TjRffSn*. BSIB<l!lOALOGfc^t*7i' 
>SH:tt^DyjrODS I «t 0 "6>*S< ttft^fc 
#ihL&ALOG©*l^>M^3-Htta©a®T? 
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ft±VT\,>fcALOG\tti&1!fiim2tlZ>. TV's 
3 >K:/Dy?©£«>©S I ©S3?!It^abfcg3?!lTfi 

ittfc^. «oT, ALOGCDT-v'ttfiKcWIE-C* 
£. 

4. UKfr-gg 
a. g£ja©fe£ 

f&SLT. m&mmtW.*&?-T4 7tlyi;\Zf!SK*3 
^•TSJltjJtr^S. £©ti?«tt, RLOGWSfc, ft 
oTALOGIC, ^©Sj|*«ieSSft-r-5t><0T» 

<> RLOGtOHTfeWAL^D hnjUfeSUSfS 
(enforce) ©fc«ffi-C£S. 5fc£&©ifc&fck 
U H«>-|BJttSff5ifc«>JC, £n*?«-^<©RLOGtf* iC 

^&&fi£-r$;$»*fc}rr-5©fcfisrc&.5. n©>j 
H<>-ifefifcH-r*Ri.oG©iii&^*J. r^xstj t 

UzV K*-®«tt, g^KfcfrTSI'ri-H*^ 

ia*-e#. cntt-tns©w3— fifi. ft 

fct. *>fcM>&B#fc^©T?, -tn6©^3-H*RLO 
G*»S«)»T-BC:i*tT#5. £©£-©!&«», T> 
He— /'J F *-D^fcWl,T»4IEL< flAtf, 
7 > H e — - H*»±ja6f*fiV> F 5 >1f if 1/ 3 >** 

AE»^KK#a**lTV»SU Fe-k3-Ffc:fett5 
y—Tj 7a vZ>J—f)V<z o 0 £09 \zmt, 

9— J- 4 y if7—f^9 0 0 ©gfc©3 tf-&, f¥ 
56ttlBtt*B»C«^U **JEttlSfi©RLOG9 1 x3' 

U 9 1 0, 9 1 1R#9 1 2tt> EttLSN^-^F 
920R^ny^ID7W-;WH930*^. 0(6 
L S N 7 -)V F 9 2 0 ©«tt, »^#t*^Ett«e»C 

:/n y i/on-pa Mc-a-*nfcv>£#R LOG 

1^3— H&i8»J-r*. *©&#, LSN7^-;VH9 2 

o©sk, y He-rseit^SiftigiRLOG-cJb 

*. ^nyjriD7^-;kH9 3 0©«[tt» gfiLSN 
•€-©^Dy^*^-5r-/fcL&RLOGUn-H©LS £0 



<9) #IB¥6-8368 2 

Iff 

N&$#fjfctftt*. #— J- 4 7 Ziyi;?— 7)19 00© 
fcS— :>©X>MJ«\ 9*hLSNX>F>J 950T? 

T> ^n«/^fcg«f©J^f*i2ifi - r*RLOGkn-H 
R«ULOGW3-F©LSNTf»5. O^lcfcttSfi: 
B£ifcjrt$£ij&t&l?fcfcJ£>, DSLJ;0fctrU5L 
SN)0<ftfflSn*. 9XKLSN9 5 0WU WAL^D 

f 3)v*mmTzittb\z?u y 9&fr>Kwmmzm% 
a*n&«^»c. *n*tu £*i&*w^k©rlog& 

20 tfULOGj^lfiMfc&giT***;^ (RLOGfcW 
T5) R5XFLSN9 5 5&tf (^©ULOGfc-? 
V>T1^>©) U5XFLSN9 5 8 ©U* F£^i/Cfr> 
5. ■£©&#, WAL^nh3;^^jrr-5ittt. * 

AEfiSBfcwr * y * fc»a*n&^r©»^ 

tt. SfejeKffittSn&RLOGRrAJLOGWPSif**' 
UrVJ«dtSa*-r«. R9X h I SN9 5 52fetfU 
F L S N 9 5 8 «, (^KJE^tS) ?x y ifft-i > 

hctt-&*nft^*i. •€-ns©asj*j&fc*RLOG»^ 

U LOGIC IH l/TWA L^nhn ^SUfi-T S KfB^Ji ^ 

s©x>hijsinfiLSNj««6^)iLT*#, 

t*l»SlK /-HO^-vyJ'a.CfetfS^TO^a 
y^fcHf*fflLSN*t. Jg^fRLOG©U He-it 
S©5^^TJ6*. UHe-|il«tt, 
fc^BfRLOGSfi!*StD» SKI'S- Hfc*t*5»fe 

*s*ff -rs c ti-et d H&sns. u h o-immu 

iTO^D^^U, £©£S©IWfcifl£3'JH*-"r5 
ri^S&^T©S4^**TLTVJ5. ftfcRWLfcJ; 
«7 l-D^Sfc (as sumpt ion) Kt, £R 

LOG^^KLT^arsciswiifc-r*. y-H 
a. -€-na#©RLOGSjiaa'r«^t'c«t<, -e©& 

«&. **/-H©»mi, ttO/-Ho^9^Aic« 

oT. #!/ny^fc»*^Jt6n&*Maia«LSN 
{RLOGSIBS (name) LfcHfc©} S»#*fn 
CCfc*ViT@»LSN«. MBfRLO 

e©«k, ^x^A©«a©a>b#iBrc#*ci:s«*» 

*^*^»«#Ty H9-©^&d^©^S^* 
< 3tt* c t©T**«a^ n s; i/m* h 77-?t1&$ 

ft©e**fcT-?x5>?atfc$. — 3*HT»cs6^s«t. 
&mo>7-tr- y >rv$>% fcurstfrcttttto. *»w 
straff* uv^xi'^y^tt, r^r^-j rlo 
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8H'b;fcrt><!?5a>fc«*>0&<?xy£#-f >h©&£ LfctfoTU F9Hsl8nc#Bfel$IB©llll7R 

Ott, U F*-##ga>fcLtt&V>mfcE«3n&h *>fc©T?ttfcl,T&<r». ^©Cttt. ' mHHIC#ttn 

5>1f?S'a;>'£j*'r. RLOGCJ:«3<'X?&ttHiei 20 y&iflteTS«-&fcttIEb<tt;&:K i/XfAH, 7o 

«£ALOG»c«fc*;<7V7liJ«tt> jftgWfcgfc** y?£«&f©*Aettgfifc4stf3:/ny*©ffiBK# 

-?-0&J&«feT6tl*. ftfc, RLOG© *iitJJ:tfc < fcDRLOG©«ffll&ff5. HSR. £©:/ 

«l»TSn&fi&#rt*. *7V7|llttfcj&SSfca:£T$.5 Dy^oS&fct, BfcHt^xyimW > h©^»T»-5 

*3?«>nfi, •ewsM&Tsn&flssm, tswisn*. ^d^u, jiowk bps. rlog 

A LOG©— ALOG©«J&Tfcfi» RLO fcfcV>TSfc:^©@& I SN£#LTW**AE«g 

G©^xy#J)H >h&JBV>3. RLOGOfrsi^ BfcSSj&A/C&.fcU Cttfi, RLOGfcWT-5&£ 

* >M*, >h©Wf^-e©RLOG©«J» j££a^©^©<fcOjffi< j^a 

o*«k. *5T^*ntf;r©;&tt££-cttfcv^6 20 jftr&ns. jtsv^Htttt. ^XT-A«aB@atra« 

r^^ay^sjfcrny^ry^UTiBtesr-*^^ -#>f7Ete««K*j£K:E&3n.5. fcfcgjijiu&j; 

"TS. ^n*^7f 7-*-f^5 1 i5'i'iK'f>h #ALOG«, RLOG©5SO- P©«j§TS ■ 

Ftf*. 7*F&B (agreed upon lo n&Sa^ejgjSSn-S. ALOG-€-ng#H. ^Q? 

cat ! on) , W^.tf7-*>fyEe««lfcS$a* *©£©n— 3*a>*»7— jtK -/E1St»*lfc*-&*»KS 

#^>h^ifcoifcRLOG©?xy?#^>h«i»Wf- Cly^lcElSSnT*!}, I SNt£EtS£ttTl*fttM§ 

ALOGI1 7-*-fy? 1 iy?i|?-f>H:^)t m*. E<OU!fifiT—tl-i 7Wmmm<J)~fUy ^fcjgfr 

^ywTiaftw&e&fc^gsnfcRLOG^xy^^ f*©Ki6i;sc:t©T€-6S»f©D^Sfti*i:tt> 

>hfc«fcD»Sa3tl*5^jSfC«^T<&Jlt*JT?^5. 50 tt*V>U C©^3— H«tRLOG©£J:tC*-5*>* 

*^EttSB©^T©^Py^tt, RLOG©fi!/? aiSitfcTJSfcVs. ■£©;£«>. ^Py?JC*tt*«fa 

#-f >bWVi*-?1t (done) «te7-*-f^ffiB« «. ALOGXttRLOG&IBTtlSfcJ&OSMIfcj&S 

»c#sa*n*&». tcfi^w^hcitM ftjrr*©fctt*-HrT?»-5. y—5v 

©ttfcft*nfc^T©^ft€E«fe-r*. -/UyiHDrty -/UvifT—^)V^ RLOG©«Jl&TC*tt*^!f-f H 

?7*y^©miC> «'P*>©filO©RLOGg 1 xy?#-1' £ UT«ffl-r-5H *-LTRLOG©££& 

>h€»t>Tfe (take) cn&& ALOG ALOGWSfc^OT^tC^TS 

©<»i&T»;:tasi,fcv>tf\ cm*, wa-rsa^kn- f. ulog^p—^ 3 > 

F*\ ^Tr-*-f^E««ttl©^Pyf ©«tffilCA«: 1. ULOG^fl 

ftSnr^* (incorporated) iH5&8E ULOGjJ>&©RLOG©#|Ra*, RLOGt^^ 
ttfc^fc-CfcS. U Hi>-S-r«/&St4ftV>*t> AL 49 a >£trWLTV>£ (have on) t.K5m&KM 

oGKHursanTusttfra, siBft&i/tifcjo* a, aw^a-ita*, ulog*^-- >3>*triBLT 

Mi, RLOGfcgS&*ft*. RLOGK«Sa*n a>*t3Sy hUfcfe h5>1f?->a>WJ£ULOG* 

fcstfw^xy^^-ohsatfl-rfc*. ■*-©&»$>, «si-r*ct*t-c€rs. l&#ot, uLOGteis-r* 

/-Hfcrer**«fi«©xij7fc*nTM«-r*y- z*-zmmtmm~z$>r). 7>F9Hf?«tt**jB« 

F©*AJBtttgBK»S&*n*. MOfx99*< SBKttfi<J8SfcVJ. WAT. «fcK9If--5J:5te, 

BI8[©IWfc7*1rX;*n&g8J©1*«*Cifc 7>H*-V3~H*tn^fc*ttWc«a*n*J:i 

> MCiirSRLOG©*^*^—^* Ct©7 7-9 *#«J^D y ? S*^E«SBfc#at»«#K 
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D tflzm UUL OG t R L O GtmtlT^Z £ t0-*D 

ScoK n y ^ $ IT^D y ^ cor 9 irX fcBifiT* £ £ 
*-@fifcH LT 1 - D^T»* 5 

/-f#* te<oy-Fk:<fc£7>F*H&S£«fcLT& a; 
© y - F tf> £ © F ^ >if ^ ^ a >&7u y & jcsgf 

\±, mizmmztiT^z. i-aifmmit. «jt$&g 

m?Ztfi* mim\z*>n*w-u#T>Yv--<D*s7.T 
FHU N-uytJH^-tiinj; 
V b\Z%fr\z4>tei,\ z:n\*, z/Xr&timvmzxsi 

*&£©fiV> F 5 >1f * ^3 >«> tn6©+f^>aX 

7S£j&>&T**. #D«K (stolen) 
S^XO*/ F#, 3$iy FbT^&V^— 40 

n y #t-7)V3:> F U SU?* F L S Nfc<fc 

Ofi69[^n^lxn-F*fiUT*ULOG€SSffiI#Ji^ 
f*;i£»C<kO, ULOGfcWLTSft®I3n-6o JfefcR 
WL&iSKU U^XFLSNtt> #ULOGfc:fel** 

y # ^<omsi<omi \zm u 7 > f 9 - - f &n 

WAL^D Fa/MdBl/T* F5>if^> 3 > 



(ID #5B¥6-8 3 6 8 2 

®&«S8fc. ^n2/^o*AIBte/^-^3>^«fb^tt 
ffiTfifc75*£T<5f8l^ h7>1f^>3>OULOGI: 

tt, (I) *^E(6KB©^Dy^/t-^3>^, (1 
I) *ffr^h^>!f^^3>^6<0RLOG«ffiSffl 

WIBJ * (i i i) £<Db?>*ft7Z's>\Z^ 

10 T0WAL^Dh3;H:iDULOG^LTD^n 
£*>XttU P»HBtt®ni»< $n£7>F*-fil« 
&fl§^* (i) Xtt (i i) K<fcDfPenfen-^3> 

&Z>%&\z\t, $>V&nitZ m&Z>7uy# 
izmV, SiSt$RLOGI/3-HWiULOGI/3 

20 -Ftt^lg-r^dt^T^^ UF»>-IsIS 

*t>n^7>F^-i^3-F*. y 

7uy#<Dtf;M&RZfiaifZtifzM 
ft<Dfen7*-2<DMz&%l$Lr)\*. mfcifiW$>\zftt> 

tiftmtzmm*jmv&^rcikx<Dmm&. zi<Dm&\z& 

V>TW«RrtBT?*«fce&. 7>F^-l^n — FO^jSE 
14* ^TffiTfc^o »f^f4, nt3<Dfflfi*CULOGTjK 

WAL^nFra;^ ULOGlr/t^^r l^n-F^K 
®-T^*\ X«WALO*Jg (eflforc emen 
t) <Z>fcafr©ULOG<0«&)^ Jfefr-r^ULOGU F 
$>&m&lZ\t, WLmrtyyy}Z%»Ztft<UL 
OG^3-F<D$afc»»^^CJ:SfeOT?*-5o £ 

F**J«^i&S*t&^©tt, iinscDUn-F^ U 
LOG{:*^I^fiBESnTt^*^T»$. ^COC 

o va>&* mft<Dmzm%m&*trtz<D?. mnft& 
^ojmt^&zfrzv&z. f$mti.££\z, z.nt>oy 

By!?tJEmzmW&t), ULOGP3-F^O& 
&\zmzft&?&7uy{?ifi»Z>o UK»-OPO. 5fcb 

nfc^i^n-F^^^n^, UH^owtt 

fc, *J**tlfe7>F^-k3-FtULOGCD7>F 
->-l/3-F£<Z>£# (union) tt, 4t03 5^ 
F LTV>&V> b9>1fi? ->3 >$n-;i./1y ^ c t 

> 2. ULOGCDgJSfc 
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ftRflCO^ULOG 21 £ SJtUfc-r £ CfcKi 

ULOGO«iffl*iafttSJ:t«JTS^ -* 
fc, 8fi (cur rent) b9>1f#5/a>&*><Dn 

(Xfil 0 10), ^£T7>F*— rtyyy%%,fKm 

?>»/ty7Tfc*Ai3li^B^ULOGfcsatr erg 

1 0 2 0)* y F$Wty7rORLOG^O«&fttf 
7>H«>-A^7r<0ULOG'\<Z)#a (1810 2 
0) <D«, X^Py^5y MxTVi^lr^-^^ 
^£&l>«£lCte (Xgl 010). ^ny^£*AE 

e^efceatr erg i o 3 o) . ^nuwAL^n b 

8fi tf> * c &® v > <dt> £<D7>F*— vifn 
ttiirr«£fcjpc««. *Affifi«fifc^^RLOG 

&TZ>Z£\z£r), u*ybV1tb9l^fir*/a>i>\ 

^Dy^S»atJUte:«a*t*oTt), RLOG£|ft* 
AfcJU RLOGM^y FIx3-FSEftt-&££fc:<k 

OftJROMHfta^tt^S^StlftV^tiDT. ULOGIi 

r>\zmisx\t. viuim#&te%, byyw^Bym 
uLOGi^n«H*«siT€?«*Trc«> tsmr>bv> 

*fi?isa>\Z£QXZZnit£T<D7a*/!?tfi. MfSit 



6-8 3 6 8 2 



2? 



*ntt»ntfa:6a^* ( rasa *r«9&*tf* 

*) , X\t7>bv-b9>*f9i/a>&RLOG\zm 

n&) o n^-/T-^>>/h5>if^va>iR8J^, R 
LOGte»TSD^>^»fPtt, ?Uy!7 4t!L<D®ei\Z 

\tt&mmimizmffl?z!m&®&Tz>* 

a. #a&Mff^D 

#3M!IT«0*» 7> H-)^^-ya Jfecojg 

»fm> r«fia^^3-Hj (CLRs) fcUTRL 
OGIcn^StlSo *8«D^3-Ftt, 3»*»JCRL 
OG^i#ft5n&7>F9-k3-FT»£. 

ZLtlt><DU3— FfcffiCORLOGl^ — F#£ 

LR£lEL<JgfcM^£fc«>, SI«8t»5 c Hi 
1 tt, Soa><D«#£ft;fc£C L R 1 0 0 0 T 
YPEJRttl 1 1 Ott. £000^3- F£*tttn^ 
20 3 - F £ lsTftftrr«. T I DM* 1 1 2 0 tt, b9> 

LOG CLR [ZMfc~rz> U L OG «AfB*rttt*&'r 
». BSiattlUOfi, 5feJrSiWUfc<t;5»C, Xfr 
WttlB»9J^ 1 T&£« ^0n>f+XhTii> BSIJg 
ttlUOIt CLRjHWStift (applied) 
WAK«>t«7a!yjr<DttlB*n(rr«. BiDgtti 

fcyDy^^aRJ-r^o UNDO DATAJgffil 1 5 

NDO DATAJRttl 1 5 OICHTSfitt, ULOG 
XHMMB/^y 7 r fcEttSttTtr>£#jrr$jRi6 v Vn 
-P*6«fTVi*. RLSNSttll6 0lt HCft^ 

fc t o r«« c ©afpsKw-r s r l o g i^n 

-FT*5o C<Z>JHttfi, ULOGW3-FC0RLSN 
M(fe9»&«TV»«. LSN1170H RLOGlCfett 

SMK< V RLOGfcHL-S»tCC:<OCLR*»»J'r 
4y LSNIt 'J Fer-jfeSESt^RLOGO^X!/^* 

flWOOlR, b9>1?t?>'n><DWift&mwr&£T<D 
fl«ffl/3-p««RLOGt«a*tl» # ff«J6tlfcF 
^>1f^^3>fcMUTtt, rcDF9>1f^^3>»4C 
LRlCK?BL»fPft^A/T^ 0 3^yhJcHUTtt, 

RLOGit b9>ir#$'B>m<D£T<DmmtTuu- 
*^fcEttsn^ci*fli^(c'r«j:53S«gan 
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23 24 

**£&*«-C*ifc^ RLOG^CLRH l/j$>*»U Soft, H9>1f^^a>d^^y M/T^ViCDT» 

bVi»tttt, *5V7IIJ«<Dfc*l;:, U K$-*©*** T*<fca&, RLSNfcbfctfSRLOGUn-FtfU 

oBK«aan**5K, Sfflsn*,, ±xo$mw) «»*rlog lsn«^ws. nextusi 

.^n^CtSft^ i-Or-^JHt T#T47b7 10 fcV> F 9 5/ a >fcHU NEXT«f£l260 

-^3>£fr50fCiKSft:«a*ia«t-^o V—t-j? -F#*ITS$<, ^SyXfAH borate CLR& 

0*^-^9 0 0(Z>£5lc, 7^xY^F^>1f^ Iftiirrai, #*LV^teS^8lT^ CLRSBB«$n 

^3>T—^tt, RLOG^xy^^>HK««) **6D^*>9> CLRIi (T Y P Ejgf££;frL 

7*5^ F 7 >1f ^ y 3 >t— y;H^ 7>F# T££<h#T?£*<, ULOGOj@«=tt<Dfc«», 7>F* 

-©^gfth7>f^">3X 7>F»-/UF*-D -U-3-F^ULOGfC3a«*tl^i:, ^T^ifefrt-* 

*>^<Z>ttffi, X^T^Fcr-ya^l^X^T. 7>F^-I/3-Ffc*^»t^J:i:$«fE$n-&. 

fcft38&, Tp^j^h? y*fz v 3 rlogh uLOGti^w-^iasns, 

m\Z&% Z>Wb1£$-nZ>, $>»^fr 3>l:»5(Z)T, ^T<D^ff*r^RLOGl/3-Ftt. 

<z>t«8£* M\z&/uT*^T*>&\t\ hi 213. t&7~<< stoTcWLOGtzTyYv— vzx— Ffc^rr*,, m 

^h7>if^->3>^r-^;n 2 oooMssto t— ^oy^^sasn^cuLOG^i^n, 

^*12'0 0B, HI— .HI 20 5, 1 20 6/itfl ^©fcJ&4TOJtOULOGl/a» H#MI*fc*&«l 

T I DJHtt 1 2 1 0«u F^tf^a tticBftfronicttMlsl'a-- F#£j«3n;fc«-&fc 

>fcWr^-S<0*fflfT*^, C06ffi& RLOGP tt, ^T©S^S^l^n-FflKfcULOGIC#aEL 

3-FtJBr^F^>1f^^3>«iW^tra«Ofe<DT Tl>*fc-fTS£fc«K -enS©7>Fcr-lx3-HJ4 

STATEJBttl 2 2 0tt> 7?T4?b9>1? SO WmtZZ.tW%2> 0 SffORLOGIcHUTULO 

^^3>*t. -«3 3y FCD-ffltUT rqi«$nfc GW-H)&tfatn«(5!)RLOGC!)RLOG LS 

(prepared) J frZ3#&grf. H NHU F?>1f^a >fcRT£7^5^ ^F^^tfi? 

F^>if^>3>lCBI#TS*&fC, ^3>x-^X>FU-<0HIGHJBttl 24 0 (H 

#*;nv>sn*« jpf*>sh^>if^^3>^3^y i2) fciafsan^o zio^nrcv F*-n^n- 

&&\z\z. &T<o;-}*ifi, ft?h?>*ftn'3>&m FfcftfrrsRLOGixn-Ftt, mmfom^mmv 

m&vx mi) \tv*bTy-\*&b7>ifpzsm>& i^n-Ffc^jsu*^ 2in»RLOG^3-F^r 

35y F^Ci^T^* («2) o *g»tt> — ocp/ jjt, KfcULOGHa— F£#l/T^*#S*C*£« H 

-H**3*y FU *9~#0/-FOTaD0«»fc I GHIC<t D^Sn-5'bO0D--^JC3i^-6RLOGl^ 

&&*&&3$i/b%®m'&1ttb\zfT*>. VMbfch 3- Hit* £«$nfc7>F*-l':J-F£W^£i 

oo«c«erf^c:i^s^*^ wmm (non- P 3-HoK«ffiHR<m , rni2. ^«D@»-rs^t 

re pa red) F^>1f^^a>t»ftD> WStfc **Ti£*c LtofloTv 7>F*- rj9*fifcj ifi72r 

F9>1f^$/3>Sa»»fc}T»S^STttttV>. UL ><^F^>1f^^3>^r-^l 2 0 0<ONEXTJRtt 

OG Io8ftttl23 0tt, b^ytfitisa^ftMU 1 2 5 0 fc*V>TfJ<&fc<*n*. NEXTRttl 2 5 0 

LOGO&Bfc^f. COJSttW, ULOG^aUf-r«9 tt, F^>1f^5/3>©ft:«>lcafflan^*07>Ft> 

0^j**tftVi«^^tt, #ftUT$^L^ft«<tVio MX. -W3-F0^3-Fft*^TV^ 8 iE»&fflac9 

TID1210H h^^^a^fflULOG* M, NEXTJBtt 1 2 5 Ofct «tC F^>tf^->3 ><Z) 

&ffirftDcO#&*gtt-r* 0 HIGHJRttl 240 SffiO F^>if^->3 >fc»f H«T»*. N 

a, ii<DF9>if^^3>ffluLOG^sa*nfe«t* 50 EXTjRtti 2 5 0ic*^«tt, dne<o»^*tny 
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*n«fconri@flrr*. 7>F<?-i§r«©iB. &*© 

CLRjJtD^^nm NEXTJSttl 2 5 0fcfeW* 

«J4«^fS. p-;w^2©wt;:^XT-A©88Sj8«jg 

NEXTJBttl 2 5 0tJ;D^nft^ 

~ Fft#H I GHJHft 1 2 4 0 C^iTOtiNEXT 
JBttl 2 5 0»Ct?^T©©a:©M(rT*^fcRLOGP' 

HIGHJHttl 2 4 0®e*t, NEXTJRftl 2 5 0© 

1^3— FS±Jfc3-&-5&®at£<fcV>. 
b. SISBT^O 

A©KS©Jg*t bT©-' D y & fc-^T© F 9 

COitlt *ai«©«^K:*^TecL 

R«Jff5itT»*. CLR«SftH«^fcli. Rfrte© 

S. CLRI1, 7>F*H»fP©S§£&«W£^A/etr> 

£©RW©£T**£®fc*>ttTra&^. 
0©«£fc*V>T&®fc;ii:tt, 7>F*- h^^if? 
5^3 >OfftjKfttttEfl!l/ F5>1f*->3 >©5-&©£la 

g. IE#©^"^1/ — >"3 > 

iE«©^V'-^3>©W, h7>tf^->a>©BIS&> 
•fnyi/VWM, yxiyWWhi. bJyifin'aXD 

>©^5 y h©^i^—>a >\tmm.<Dmmztt\,x4 

fcWT5X8£«ttfc<Ttt&5fcK 01 3tt, h7 
>lf^>'3 XDffli&j-iu-z/a y\zmtz^Wi 130 

Ofc^A/CVJ*. 4fc1\ START TRANSACT 
ION l'3-F£RLOGfc«&*fc<TttfcSfcl* 
(X8l 3 10). h9Zrt9i/a>\t> T7 

1 2 00teA* (X61 3 20) . b9># a 
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^->3>ffl©ULOGKW©-RjO«, ULOG 1 o c 

1230 fcgesan* (xe 1 3 3 o) . mmmz* h 

IGH1 2 4 0*J:«NEXT1 2 5 0©«*ifatC-fe 
(1813 4 0) . 014tt, 7ay9<DWBi 

v (181 4 1 0) . l^-Sft, 7Uy#im\Z 
fc*5©Tfcfr*Uf . ^Dy9 fJjjcAE«« 
B*>57*-feX;*tt* (1814 2 0) . ffixkiEftlt b 
10 5>tf^5/3>BU *Ws3.\z*>sftZ'7uy>;v>rt— 
5?a>©jSft»cfrt)n* (1814 3 0) . &V>T?, ~f 

d'^odsi*s, as iTs«rdns 

(IS14 4 0) . ■€■©&, R LOG 1^3— FRtfUL 

oGP-n-Httv M&mzmmzn, -enswaaan 

y7rl:ffifflSn5 (pos ted) (X814 5 
0). 5XhLSN9 5 0 (09) tt, SiSfcSSrStt 
S (X81 4 6 0). ■£©&, NEXT 1 2 5 0fflfi 
tt, ®©IM£©fc«>©7>F9— P-3-F©fcJ&©UL 
OG LSNCtyhSns (X814 7 0) . ^Dy 
20 ^*ti"J->^-Dft«^fctt (X814 7 5) , ^Dy 
^Sry—TV CC814 8 0). Ui5»*«, 
?i'S^-f^^D?^f-^l'9 0 0 (09) C-TiL 
5 (put) -€-©fc»K:iiaLSN9 2 Of*. RL 
OGO&ftOLSNC-b? h*tlTV»-6- (1814 8 
5) . 01 5tt, ^Dy^aSy hUT^J&V^— ^ 
S^TV>5i^©?By f©*a*^V— >©fc 
6©7P-^-fti'5Al 5 0 0£3tf. ^f, WAL 
h3»ft«Mrr« (181 5 10). *#«tef4> 

30 -Ay7rS, ^ay^KKUT»*rr«9XhfflSN 
95 8 (H9) iTCS&*» RLOGAy^r*. 
FRLSN9 5 5 (H9) SrcSj&tJ. yDy^KHL 
T9X h R-L S NC^^TWKISn** h 5 >1f f 
>©&*IC, Cn50 h 7^5/3 >fflOH I GH 
8\ y-f-fyny^f- ^W>6©5XhULSN« 
(tic J; t) «»J*n&7> H H©R L S NJBtt 

fc*Vt«RLOG LSN©ilfc-fey h-T«. ft^Xh 
ULSNIi TIDS&RtfULOG LSNgB&©h 
5>1fi">3>©H^*agiJU?4»tntt?i6^:H. Ctl 

W Son^fcHU cn6©^3-H*»fElc«a*nTH 

«©-c, sa**fS(&s©a:ir^*t»5. 

7'DyjHly , -fv7DyJf-^9 0 0*»6|»*»n 
(181 5 2 0) , 7"Dy?|t *AE««eKsa* 
n<5 (X8l 5 3 0). 7D.y$'#}&#lo-Ftt, * 
©« R l o G \zm&ht7a v t> #*AJ3«SfilC«i£ 

W 016tt, F5>1f^^3>©fr«D^^— J'b 

>fcw-r*7P~y'fi'^5Ai 8 o osstr. jfer. 

? NEXTfll 2 5 0fc*W*flifcj:OH&Sn.57>F 
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<?~l^3-H*KBTS (located) (IS 1 6 

i o) . -e©&, B^ansHisiHfflSfcfc^fciEfirfc 

S«r «fc 0 9&mS nTHS*>©<t 5 REM Kftfc 0 £5 
(Involved) ^Bs/^te-pHTffofc (XSl 
6 2 0) . #V>T, •€•©« 
SStlfc^Dj/^lcaWlx (XS1 6 3 0) , 7>K* 
-K^fcgfrSCLRSRLOGfcSat? (XS164 
0) . -tOft, NEXTI1 2 5 0©H&iftJ>Sii-T, 
^©Sffi-r^Sy^H^-n^P-n-F* «ft©j 7 
>K9-^3-F£LT»«tfttT* CCSl 6 4 
0) . «530»©7>H!>-l'a-H*«h5>1fi'->3> 
ffl©***CSoTV»<5t (IS1 6 6 0) , «J«tt. X 

si 6 i oizms. -5-5T?awntf, aborti/3- 

H&RLOGJcKgrS (IS16 7 0) . ■£©«, R 
LOG*, jfc^JHfiggfcABORTWri-FStfLT 
(Xmi 6 8 0) . ULOGSWt 

nrr* trsi6 9o) . mmtttz. h7>^^a> 

*7m^S?>f ^->3>f-?JH 2 0 0 (HI 
2) *>em01^< CCgl 6 9 5) . HI 7tt. h5> 

•y^->3 >o^^-^ t/—> 3 >icp-r « 7 p — ^-f 

1 7 0 OS^-T. ifc-f, F9>1f^5/3>ffi©lp 

ita^^n-FSRLOGicsatj cngi 710). 

RLOGSd©l(Sffin^W3-Hfc»««-r« 
(181 7 2 0). gfcWfc, rip«sn«:j F9>1f 
^v'3>©«tffitt, 7i?T<f'7b5>*r95'a> : r—7 
A-1 2 0 0lC*V»T«HSn* (1617 3 0) . BU 
8«, h9>1f^^3>©35y h^U— ->a>l:ll 

a*tl* CTgl 8 10). #CHT, RLOGSHOl' 
3— FfcStfflTS CDE18 2 0) . ULO 
G£«fe3rr* (161 8 3 0) . SifcWfc* F?^* 
^3 >&7 9 J 7 V 7 is B 200 
ifeSSCOfiK CIS18 8 0) . 

HH2fi©8l9JTI±, a if, VtmmiTRrm&mm* <nm 

s. 

1. ftgf7x-X 

toffy x.-X\immz\i&E-v\*te^. Ltf»u 
i-xaiTii, **ws*tt*i««<B©iHia7x-x 
*fft»n**'bun*vj. »«f7x-x©B»i*, s$ 
©^x y **-f > hKHftwanfc^xA^se/x^ 

&6rct-r**. cn«ff5&«>fc, rlog±©s 
«©^ft^x v > hw©fi»«*t^»s(6n, ^ 
-f^^as»Jf-^9 0 0 (09) fttfT^xw:/ 
F 9 >if^ ->a >-x-^;i/ 1 2 0 0 (HI 2) fc»f 5 
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xy*>IW>hfc«<RLOGEe^#]RSft£. # 

W7 x-xtt 2 ^>©x-^;i'±c«^±©«aiB»u& 

t, X^-FF^^^a^fflSWT^^F^ 

»B^-^W^Ds/^t— ^9 0 0RlX7*xw:/h 
^tf^va^-^H 2 0 OteWf^^Pyi'jeSf 

tmmzm-tzmm-snzufi. wgt\mmtitim\ m 

10 «0^83©tt. NEXTJSffil 2 5 0©«*t«^$n« 
^h^^if^^a ^ 1 200 iCglTS - ? 

b7>Wsa>7—7)vi 2 o ojfcerwisfcan*. jp 

it F 5 >1f 3 >mmz*t LT, 7^xY^h5>»f 
fv3>r-^JH 2 0 0 *© F 5 >if^ ->a >©#^ 

>^-^;n 2 oofrzmtbznz. 7i/^^b7> 

Wsa >7—7~)V\ 2 0 O+Ch^^i/aMatf 
ITHI GHJBttl 2 4 0S«7C-rSfc»K:, ULOG 
ttULOGfc##&*nfc&8©E»©RL SNSftS 

ish i GHjgft 1240 c»-r*eta*. ttOJtr&i 

UTtt. H I GHJSttl 2 4 0 fc*f-rS46£&BT£X 
BJSfrTS*. uORLOG LSNfl h^^if^S' 

w 3>©fc»»cuLOG±cHcfl2eanfcttf^»c^rs 

T> H ■&*©£«#«&»»£&«•?£ 
Ji©filK:«< f-^^if^^aM^-r-aRLOG^ 

l/fc^T. NEXTSttl 2 5 014, (1) t>l/0^ 
g®*lHSi/8fc&tf, h5>tff^3Ml»rSRLO 
G KS^a*n&D ^ESS|$-3S«©»ff©R L OG 
LSN, Xtt (2) h5>1f*->3>K#l/&Sir& 
**1&S«© C L R © R L S NStt©V>-ftl*T**. 
*><UT, NEXTJBttl2 5 0*tRLOG©»#f/XX 
P •f«7CT?$<&. NEXTJH<4l 2 5 0tt, ULOGffiS 
«©R L S N©tt**N,T, Hfft^€r^©7> H »- 
m»&miTZ. NEXTJRttl 2 5 0»4, «8» 

n&ft(p»c^-rsT> h «>-E»s^43**©sajt 

7 3 yj—^JVl 2 0 0rt©H9>1f^5'3> 
K»f*NEXT|Htl 2 SOiO^cSa:. RLOG 

lsn ic^-r -5 u h o -m®\x. #fiEr«cLR*jiaa 

©'J F*-7x-X«?fcffl*Sn*£Sfc7>Fi>H!i 
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3. £©fgIRDI4, RLOGOjt4t*-M-7yA 
□ y^*tn-*jkU F*-l;:BI8!t--5&®ati&«tf>g)&> 
**, F©55©— -olSWfifaytncjtmo F* 

©/-mr/a.viKDDS I i;§l,hbs i £#:3E® 

^Jh-e»J Fsr-J&SSa&ICfr 5fe©-C*4. -€-©18 i 
*> 'J F 0-14, ft*«tena#ORLOGS»»7 

^A©»jfi©y-KK:«fc-pT3^ttfften*. Mff«» 
SiSSttS^-f^^DyirtTi'tXU RLOG 

£8* fc^an*gs&isE-r* ctfc.fco-c-F© 

y ->a.©«ffiSS«l^-r*. #&n&** y 

*ftS^f©ttJ8©y— 5V:/ny^£3-tr. ijf*— £ 
y9T—7fr9 0 02fctf7?7 1 -r:/F9>'1f*$'a>^ 

-y^i2oo«t^«fcH#!i«sn*. up»-csf? « 
?n?^f-^9 0 o w^ans^-r^ :7n y ^ 

9 o o teE»an&gfe*ffl©@gL s n 9 2 0 t 

X^-h-T*. cn»4U F*-l;:#bT5fc£fcBfj&T<& 

*. *-©ie«, ^«ttEeftmis€jisnT*s©# 

fc*fr«J88r©f t T £ U F * -*3Sfc^-*-a- 
*Ct**««an*. «|Jg©«fc5lC, RLOGE»** 

)C«*«©tt2a©«^fc , ftT».&. fcbRLOGES© 
R S I ifi?tl yJr©DSIl:9K tttttltt. gBSEfift 
bfc»fp«t#j|fflan«. fcL-t©ftfc>0RLOGE&© 

bs i^d.^©ds nc^utna, 
fp*»tf t>n*. y h - 7 x -xtt®^ -a c t 
fcwatf*. ^ay^©@«LSN»c«fct>TwansR 

LOGEST^-h-T *f^T©E«fRLOGE® 
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5(7 

6tlfc«ffi tj»®JcK-©!KI8-e^'n y & lzBtm$iW& 

«ASIfcK»*n*. /-Ftt, RLOGKf&Stflu* 

•>-«. -€•©$©/- H^DyjftK^UftVaOT. O 
y*at81 : att-5©£#:?&gtt&^. BJ&Sti 
& d y * \tr> f h mzmztiitiiti S & 

9*e>JGK#U P»-*&K£ , r«&&l& ULOGffi 
»*-e©&*fc»4ae-5^g«I*«. H I GHRtfN 
EXT©ffi©ffl»LS I SJ$ofch5>-tf^->g>»C^ 

f*-r-«T©RLOGU Hf-E»*t-ens©fc«&fc36 
£#ofcuLOGE»£-g*f. t>L«i^tgeKans© 

^¥ffl©7>H>>-E«f4. ULOG*«J:©ftf^fcM-r 
0 5ULOGE®*TfWAL&^UrmmE«SBfc« 
€?>£*nT^*©T, fi&gatl*. HIGH«il24 
0f4, £©P&StTE©E&©RLOG LSN-^HffS 
ft, RLOGLSNtt, feUfiy^Oh^tStt 
*&Stf, tf— Stt©@a^p-fex*t5yfc-rstL/T 
t>, ^©®f6*JCStt©T> F 9 -ES»**«6-T. 
#h7>1f^'>a>fc^UT, «4anfe7>K»-E 
S#* h 5 >1f ^ is 3 >© U L O G/t y 7 r CESS n 
Jltl&©T>H»>— ee^X-t-OULOGROtC 
LR©7>Fcr-E£fc<kD, Ig»h7>^^^3>* 

-7i- X©»7^ICJ4, T'<T©iK®S:7'>F*-n 
fEfiljWiWS. 

7>F>>-@ffi»4NnyT»5. -e©JS^ 7>F->- 
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